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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1, Thi* document has been translated by computer. So the translation may not reflect the original precisely 

2, **** shows the word which can not be translated, 

3, [n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carcass of the shape of a toroid which consists of ply of one or more sheets using the code 
arranged at the include angle of 70 - 90 degrees to the tire equator while turning up both ends and being 
stopped around a bead core through the sidewall section from the tread section, It is a pneumatic tire equipped 
with t he belt layer arranged on the interior of the tread section, and the crown section outside of this carcass. 
Th j 9 belt layer The pneumatic tire characterized by having covered the total width of said belt layer and making 
the same die length from a tread side to the radial external surface of said belt layer in a tire meridian cross 
section while being formed by winding a steel code around a tire hoop direction spirally, 

[Claim 2] It is the pneumatic tire according to claim 1 which said tread side consists of radii centering on a tire 
equatorial plane, and is characterized by the radius of curvature of the radii being 300mm or less, 



[Translation done.] 
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j * NOTICES * 

j 

:| JPO and NCIPI are not responsible for any 

j damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
j 3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
I [0001] 

i [Industrial Application] This invention relates to the pneumatic tire which improves lightweight-izing, the driving 

stability t and the high-speed endurance of a tire, and can decrease in number rolling resistance, 
il [0002] 

'i [Description of the Prior Art] The radial-ply tire which improved abrasion resistance, driving stability, and high- 
speed endurance is widely adopted by allotting a tough belt layer to the crown section outside of a carcass, and 
raising tread rigidity to it in recent years. 

[0003] hoops with this enough thing — effectiveness and in order to acquire high tread rigidity, a belt layer 
comes to stand a steel code in a row conventionally — many — several sheets were formed by usually carrying 
out the laminating of the tire fabric of 2-4 sheets to trussed structure. 

[0004] Moreover, since said belt layer was allotted along with the crown section of a carcass, the die length fron 
a tread side to [ unlike the profile of a tread side ] the external surface of a belt layer suited the inclination smal 

! increased gradually toward a tread edge in the tire equatorial plane. 

j [0005] 

i| [Problem(s) to be Solved by the Invention] such — many — since a rigid level difference [ in / in the 

conventional belt layer using the tire fabric of several sheets / an edge ] is moreover inferior also to a rubber 

i adhesive property in a code edge greatly, it is easy to cause code edge exfoliation at the time of a high speed 
! and the Takani double~feed line, and it originates also in the increment in internal generation of heat 

j accompanying the rise of tread gage thickness, and high-speed endurance is reduced greatly. Moreover, this 

■j thing causes tire weight increase, spoils fuel consumption nature, and also rigid distribution of the tread section 

■j becomes uneven, consequently invites partial wear to a tread side, and reduces a tire life. 

1 [0006] And since a belt layer is formed of the fabric by which the laminating was carried out to trussed 

j structure, it is influenced of the inclination of the code of an outermost fabric, and also has the fault of a car 

flowing and being generated at the time of transit. 
I [0007] On the other hand, since the die length from a tread side to the external surface of a belt layer, i.e., the 
' thickness of tread rubber, differs, the configuration of a ground plane becomes uneven and there is a problem 
j that driving stability is missing. 

[0008] This invention aims at offer of the pneumatic tire which can solve said trouble by improving driving 
stability and high-speed endurance, and decreasing rolling resistance while it attains lightweight-ization of a tire 
on the basis of covering ****** of a belt and making distance from a tread side equal, while forming a belt layer 
by winding a steel code spirally. 
[0009] 

[Means for Solving the Problem] In order to attain said purpose the pneumatic tire of this invention While turnini 
up both ends and being stopped around a bead core through the sidewall section from the tread section The 
carcass of the shape of a toroid which consists of ply of one or more sheets using the code arranged at the 
include angle of 70 - 90 degrees to the tire equator, [t is a pneumatic tire equipped with the belt layer arranged 
on the interior of the tread section, and the crown section outside of this carcass. This belt layer While being 
formed by winding a steel code around a tire hoop direction spirally, in a tire meridian cross section, it is the 
pneumatic tire characterized by having covered the total width of said belt layer and making the same die length 
from a tread side to the radial external surface of said belt layer. 

[0010] Moreover, said tread side consists of radii centering on a tire equatorial plane, and, as for the radius of 
curvature of the radii, it is desirable to be referred to as 300mm or less. 

: [0011] 

[Function] since [ thus, ] the steel code wound spirally is restrained in the direction of the code heart — 

ii http://www4Jpdl.ncipi.go jp/cgi-bin/tran_web_cgLqije 2006/09/0 
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external force — effective — it can support — the ply of one sheet — tread rigidity comparable as the 
conventional fabric of two or more sheets, and a hoop — effectiveness can be demonstrated and lightweight- 
izing of a tire and reduction-ization of tread gage thickness can be measured. And like [ since the steel code 
was spirally wound around the tire hoop direction ] the conventional fabric equipped with the inclined code, sinc< 
it is not influenced of the inclination of the code of an outermost fabric, the stability of transit and the stability 
of operation can be raised. 

[0012] Moreover, since it does not have a cut edge at a ply edge, it excels in an adhesive property with rubber, 
and since there are also few rigid level differences in an edge, high-speed endurance may be sharply improved 
with control of internal generation of heat accompanying reduction-izing of tread gage thickness. Moreover, it is 
based on improvement in uniformity, rolls, and is useful also to improvement in low-fuel-consumption nature wit 
a fall and said lightweight-izing of resistance. 

[0013] When cover ****** at the total width of a belt layer, and write the die length between a tread side and 
belt layer external surface to it as it is the same, and distribution of the ground pressure of a tread side is 
maintained by homogeneity, and the driving stability increases further and a tread side is worn out in 
homogeneity, the life of a tire improves. 
[0014] 

[Example] One example of this invention is explained based on a drawing below. In drawing , a pneumatic tire 1 
is equipped with the sidewall sections 4 and 4 prolonged outward [ radial ] and the tread section 5 which inherit* 
the upper limit from the toes of bead 3 and 3 and this toe of bead 3 of the pair along which the bead core 2 
passes, and is formed as a radial-ply tire for passenger cars by this example. 

[0015] Between said toe of bead 3 and 3, while building over the carcass 6 of the shape of a toroid which turnec 
up from the inside the body section both ends which pass along the tread section 5 and the sidewall section 4 
toward the outside around said bead core 2, it was located in the interior of the tread section 5 on the crown 
section outside of a carcass 6, and the belt layer 7 is allotted. 

[0016] While bead EPEKKUSU 9 which furthermore serves as the body section of a carcass 6 from hard rubber 
between the sections by return is formed and tire horizontal rigidity is raised, the chafer 14 for rim gap 
prevention into which the external surface is surrounded to a toe of bead 3, and the upper part section is 
inserted between said carcasses 6 and clinch EPEKKUSU 13 on the tire outside is formed. 

[0017] Said carcass 6 is formed from the carcass plies 6A and 6B of one sheet which arranged the carcass cod* 
which consists of polyester fiber by whenever [ tilt-angle / of 70 - 90 degrees ] to the tire equator, and comes 
to carry out termination of the cuff edge of ply 6A of this carcass in this example near the tire maximum width 
location. Thus, by being formed in the so-called high turn rise structure, the carcass 6 is raising the rigidity 
applied to the sidewall section 4 from a toe of bead 3, easing stress concentration. In addition, as a carcass 
code, nylon fiber, steel, etc. are employable as others according to a service condition. 

[0018] Moreover, the belt layer 7 consists of ply of one layer which has 70 - 05% of width WB of the tread width 
WT, and is allotted to the outside of a carcass 6, that edge loses touch with a carcass 6, and the belt layer 7 is 
making the reinforcement layer 15 which consists of hard rubber which starts from said clinch EPEKKUSU 13 
and forms the sidewall section 4 placed between these relief sections when said carcass 6 curves in radii in the 
shoulder section. In addition, with the crown section lateral surface of a carcass 6, it becomes criteria, and the 
interstitial segment 15A lateral surface of the reinforcement layer 15 by which it is placed between these relief 
sections constitutes the datum plane S which stands in a row smoothly on the occasion of belt layer 7 
formation, and forms the belt layer 7 by winding spirally 1 or two or more steel codes 16 around the sense of a 
tire circumferencial direction on this datum plane S. 

[0019] the belt layer which such a steel code 16 can support effectively the external force which receives the 
peripheral face of a carcass 6 from the tread section continuously for a wrap reason, and consists of the 
conventional fabric of two or more sheets, and abbreviation — a comparable hoop — while being able to 
demonstrate effectiveness and tread rigidity, it breaks off and the uniformity of a tire may be improved by 
reduction of the section. Moreover, since this thing does not have a cut edge at a ply edge, it is excellent also ir 
the rubber adhesive property in an edge, and may improve high-speed endurance sharply conjointly further with 
control of internal rubber generation of heat accompanying reduction-izing of the tread gage thickness by ply. 
The fall of the rolling resistance accompanying reduction of tire weight and improvement in said uniformity can 
raise low-fuel-consumption nature to ******. 

[0020] In addition, as said steel code 16, as shown in drawing 2 (A) besides the usual steel code, and (B) Arounc 
the core material 20 which becomes natural rubber etc. from the unvulcanized rubber which mixed sulfur For 
example, what two or more filament 21 — which carried out the distraction of the steel materials, such as 70C 
steel, JISG3502, and WSRS1 A, to the diameter of 0.1-0.5mm is by carrying out between each filament 21 and 2 
as for abbreviation etc., has the periphery gap d, and was twisted in 2~20mm pitch can use it suitably. 
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[0021] In addition, an adhesive property with tread rubber 17 is raised to a filament 21 by plating Cu, Su, Zn, or 
the ©Hoy that contained nickel and OO in these on the front face, and covering the perimeter. 
[0022] Thus, the steel code 16 which separates Gap d, twists filament 21 — , and is formed in the surroundings 
of a core material 20 makes adhesion with a filament 21 and rubber a more positive thing, when osmosis of the 
tread rubber 17 in a vulcanization process is made easy and said permeating tread rubber 17 adheres to a core 
material 20. Furthermore, each filament 21 can be crooked without rubbing mutually on the occasion of 
repetition deformation, since it has Gap d, eliminates generation of heat accompanying this wear, and 

stress, and may improve endurance. 

[0023] Said tread side 5A is formed on the tire equatorial plane C of the radii which have a core. The radius of 
curvature TR of radii is set to 300mm or less in this example. In this application, by setting the belt layer 7 to 
tread side 5A at parallel, equalization of ground pressure is attained and **** resistance can be reduced. 
[0024] In addition, tread side 5A as used in the field of this application means the profile of the tire peripheral 
face et the time of cutting a tire to shaft orientations, Therefore, the shape of a quirk of a tread groove, 
SAIPINGU, etc. shall not contain. 

[0025] Moreover, a pneumatic tire 1 covers the total width WB of this belt layer 7, and makes the same 
thickness of dieHength L from a tread side to the radial external surface of said belt layer 7 in a tire meridian 
cross section, i.e., tread rubber. By forming beforehand the datum plane S described above to set up said die- 
length U regulation of the external surface of the belt layer 7 becomes easy. 

[0026] Moreover, the sectional view of the pneumatic tire which are other examples of this invention formed in 
drawing 3 as a tire for light trucks is shown. 

[0027] In drawing, the pneumatic tire 1 forms the flat datum level S by this reinforcement layer 15 lateral surfaci 
and the crown section lateral surface of the covering rubber layer 23 by carrying out the laminating of the 
reinforcement layer 15 which covers the crown section of the carcass 6 which consists of carcass ply of three 
sheets by the covering rubber layer 23 prolonged from a sidewall 4, and is prolonged in the method of the inside 
of tife shaft orientations from the buttress section 24 on the shoulder section of this covering rubber layer 23. 
[0028] And on this datum plane S, the steel code 16 of 3+6 structure is wound spirally, and forms the belt layer 
7. 

[0029] In addition, since a tire equipped with such a belt layer 7 has very small expanding of a code, it is 
desirable in the case of the plastic surgery by the internal pressure restoration at the time of vulcanization 
shaping to move in a zigzag direction or fault twist a steel code beforehand prior to spiral winding at the shape 
of a wave. 



[Specific Example(s)] A prototype was built, respectively about the tire for heavy loading and the tire for light 
trucks which make the structure of drawing 3 based on the specification shown in the tire for passenger cars 
which makes the structure of drawing 1 based on the specification shown in Table 1, the emergency tire for 
passenger cars, Table 2, and Table 3, and wear of tire reinforcement, high-speed endurance, and a tread was 
compared with the conventional tire from which only a belt layer differs, respectively. 
[0031] In addition, while measuring tire reinforcement by the blunger trial based on the disruptive strength 
JISD4230 of the tread section, high-speed endurance performs real vehicle transit by standard internal pressure 
and standard loading condition, and shows it at the non-destroying upper limit rate at the time of making a trave 
speed step up every 10 km/h. Moreover, wear of a tread observed and judged the wear condition of the tread 
side after carrying out km transit at the time of the test of said high-speed endurance. While judging driving 
stability with the feeling of the driver at the time of said real vehicle transit, the characteristic set to 100 
showed elegance conventionally [ each ]. It is so good that a numeric value is large. 



[0030] 



[0032] 
DTable 1] 
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[0035] As shown in Table 1, Table 2, and Table 3, it turns out that it has the outstanding high-speed endurance 

and the pneumatic tire of this invention could moreover mitigate weight 

[0036] 

[Effect of the Invention] since the pneumatic tire of this invention forms the belt layer by winding a steel code 

spirally like the above statement — much more ply — tread rigidity comparable as the conventional fabric of tw 
j or more sheets, and a hoop — effectiveness can be demonstrated and lightweight-izing of a tire and reduction- 
j ization of tread gage thickness can be measured, Moreover, this thing is useful also to improvement in uniformity 
l and improvement in low-fuel-consumption nature while there is little generating of edge exfoliation in a ply edge 

therefore it can raise high-speed endurance sharply conjointly with reduction-ization of said tread gage 

thickness. 

[0037] The total width of a belt layer is covered, the die length from a tread side to [ ****** ] the radial extern: 
surface of a belt layer is written as it is the same, the ground pressure in a ground plane can be equated, driving 
stability is raised, and generating of partial wear is suppressed and abrasion resistance can be raised. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1, This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

] DESCRIPTION OF DRAWINGS 

j — mm*m mmm mm mm mMumm*****,**™***, -- - - ^ 

J [Brief Description of the Drawings] 

! rD rawing 1] It is the sectional view showing one example of this example, 

rD rawing 2] An example of a steel code is shown, (A) is a side elevation and (B) is a sectional view. 
[Drawing 3] ft is the sectional view showing other examples. 
[Pescription of Notations] 

2 Bead Core 

3 Toe of Bead 

4 Sidewall Section 

5 Tread Section 
I 5A Tread side 

6 Carcass 

I 7 Belt Layer 

1 6 Steel Code 
j TR Radius of curvature 
i WB Width 
i 

I .„ > „,„ l .„ f mr....K. 1 ..mn.^,,,,,,,m mmmmmmmmmmmmmwmm^mmmmm»m»^mmm^ — . h ■ -- „... mmm* mmm mmmmmmm 

j [Translation done.] 
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„, N oTICES * 

jpO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2]**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 
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